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LOCKING ARRANGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Application

No. DE 102016202282.2, filed on Feb. 15, 2016 and Ger-
man Application No. DE 102016214682 .3, filed on Aug. 8,

2016. The entire disclosures of each of the above applica-
tions are incorporated herein by reference.

FIELD

The present invention concerns a locking arrangement for
a transmission of a motor vehicle, 1n particular for a parking
locking arrangement of a motor vehicle.

BACKGROUND

Locking arrangements of said type are commonly used in
the field of motor vehicle technology, and are integrated in
motor vehicles 1n widely varying designs.

DE 10 2013 213 707 Al for example describes a parking
lock for a motor vehicle, having a locking pawl pivotable
about a rotary axis, with a pawl tooth for engagement 1n a
locking toothing, an actuating umit which can be coupled
mechanically to the locking pawl and via which the locking
tooth can be brought reversibly into engagement against the
locking toothing, wherein the actuating unit can be moved 1n
translation by means of an actuator over a function surface
and the function surface 1s arranged movably 1n translation
on the non-end-side casing surface of the actuating unit and
1s part of a planetary rolling gear mechanism which has a
planetary rolling gear casing connected to a crown gear
driven by the actuator.

Document DE 10 2004 021 981 A1 discloses for example
a parking lock for an automatic motor vehicle transmission,
with at least one spring accumulator for engaging the
parking lock, with a release device for opening the parking
lock, and with a holding device for holding the parking lock
in the open state by countering the spring force of at least
one spring accumulator, wherein the release device can be
actuated by a transmission actuator.

SUMMARY

It 1s an object of the invention to specily an alternative
locking arrangement of said type which 1n particular has a
compact structure and guarantees reliable operation.

This object 1s achieved by a locking arrangement for a
transmission of a motor vehicle, comprising a locking tooth-
ing; a locking pawl, wherein the locking pawl 1s pivotable
about a first rotary axis; a control element, wherein the
locking pawl can be brought optionally into engagement
with the locking toothing via the control element; a drive
unit, wherein the control element can be brought by means
of the drive unit into a release position and a locking
position; a holding mechanism, wherein the control element
can be held by means of the holding mechanism in the
release position and in the locking position; and a safety
mechanism comprising an electromagnet, an actuator and a
first elastic element, wherein the actuator 1s pretensioned 1n
a first actuator position by the first elastic element and can
be held 1n a second actuator position by the electromagnet.

According to the present invention, the locking arrange-
ment comprises a locking toothing, a locking pawl, a control
clement, a drive unit, a holding mechanism and a safety
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mechanism. The locking pawl 1s pivotable about a first
rotary axis and may be brought optionally into engagement
with the locking toothing via the control element. The
control element according to the invention may be brought
by means of the drive unit into a release position and a
locking position. In the locking position of the control
clement, the locking pawl i1s engaged with the locking
toothing, which leads to a blocking for example of a
transmission and/or drive train element of a motor vehicle.
In the release position of the control element, the locking
pawl 1s out of engagement with the locking toothing,
whereby no blocking occurs for example of a transmission
and/or drive train element of a motor vehicle. According to
the present invention, the control element can be held 1n the
release position and 1n the locking position by a holding
mechanism.

The safety mechamism according to the invention com-
prises an electromagnet, an actuator and a first elastic
clement. According to the invention, the actuator of the
safety mechanism 1s pretensioned in a {irst actuator position
by the first elastic element, and can be held in a second
actuator position by the electromagnet of the safety mecha-
nism. The control element can be brought into the locking
position by the actuator of the safety mechanism 1n the first
actuator position. The control element can be brought into
the release position by the actuator of the satety mechanism
in the second actuator position.

With the present configuration of the locking arrangement
according to the invention, a particularly compact, simple
construction 1s guaranteed with a reduced number of com-
ponents. Furthermore, the configuration of the locking
arrangement according to the invention ensures an
extremely reliable operation. The design of the locking
arrangement according to the imnvention 1n addition allows a
modular construction.

Moreover, by the structure of the locking arrangement
according to the mvention, production costs are reduced.

In particular, because of the configuration of the safety
mechanism, widely varying functional requirements of the
locking arrangement can still be fulfilled in the event of a
fault for example. Thus for example 1t 1s possible, by simple
adaptation of the safety mechanism, to transier the control
clement of the locking arrangement optionally into the
locking position or the release position 1in the event of a fault,
such as for example a partial failure of the drive unit.

Refinements of the mvention are described 1n the depen-
dent claims, the description and the enclosed drawings.

Preferably, the drive unit comprises an electric motor and
a spindle drive. The spindle drive preferably comprises a
threaded spindle and a threaded nut. The threaded spindle
can prelerably be actuated by the electric motor into a
locking rotary movement and a release rotary movement,
wherein the threaded nut 1s axially movable relative to the
threaded spindle. The term “axial” describes a direction
along or parallel to a longitudinal axis of the threaded
spindle of the spindle drive. The term “radial” describes a
direction perpendicular to the longitudinal axis of the
threaded spindle of the spindle drive. A locking rotary
movement of the threaded spindle of the spindle drive
corresponds to a rotary movement of the threaded spindle
about the longitudinal axis of the threaded spindle 1n a first
rotation direction. A release rotary movement of the
threaded spindle of the spindle drive corresponds to a rotary
movement of the threaded spindle about the longitudinal
axis ol the threaded spindle in a second rotation direction,
namely a rotation direction opposite the first rotation direc-
tion.
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Preferably, the control element 1s hinged on the threaded
nut so as to be pivotable about a second rotary axis.

As a result of a locking rotary movement of the threaded
spindle, the threaded nut moves relative to the threaded
spindle nto a first position, and the control element which
1s pivotably connected to the threaded nut 1s transferred to

the locking position.

As a result of a release rotary movement of the threaded
spindle, the threaded nut moves relative to the threaded
spindle mto a second position, and the control element
which 1s pivotably connected to the threaded nut 1s trans-
terred to the release position.

In an advantageous embodiment of the locking arrange-
ment according to the present invention, the holding mecha-
nism 1s configured such that 1t acts on the spindle drive,
particularly preferably on the threaded nut of the spindle
drive of the drive unit, and thus holds the control element in
the release position and in the locking position.

Preferably, the holding mechanism comprises a holding
clement which 1s pretensioned 1n a radial direction via a
second elastic element. Furthermore, the threaded nut of the
spindle drive has on 1ts outer casing two holding recesses,
namely a first holding recess and a second holding recess,
wherein the control element can be held in the release
position by engagement of the holding element of the
holding mechanism 1n the first holding recess on the outer
casing of the threaded nut of the spindle drive, and wherein
the control element can be held 1n the locking position by
engagement of the holding element of the holding mecha-

nism 1n the second holding recess on the outer casing of the
threaded nut of the spindle drive.

Particularly pretferably, the actuator of the safety mecha-
nism 1s arranged axially movably on the threaded spindle,
substantially between the electric motor and the threaded nut
of the spindle drive.

Furthermore, in an advantageous embodiment of the
present invention, the threaded nut may be formed 1n at least
two pieces, comprising a first threaded nut element and a
second threaded nut element.

Preferably, the control element, 1n addition to the drive
unit, can be moved manually from the locking position into
the release position by means of a mechanical device, for
example a Bowden cable.

The control element of the locking arrangement is pret-
erably guided at least partially in a recess of the locking
pawl.

By guiding the control element on the locking pawl, the
sensitivity to the locking element to wvibrations and/or
mechanical impacts 1s minimised in all positions, namely in
the locking position of the control element and 1n the release
position of the control element.

DESCRIPTION OF THE DRAWINGS

The drawings described herein are for illustrative pur-
poses only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

FIG. 1 shows a diagrammatic view ol an exemplary first
embodiment of a locking arrangement with a control ele-
ment 1n a release position.

FIG. 2 shows a diagrammatic view of the exemplary first
embodiment of a locking arrangement with a control ele-
ment 1n a locking position.

FIG. 3 shows a diagrammatic view of a control element
and a locking pawl.
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FIG. 4 shows a diagrammatic detail view of an exemplary
safety mechanism.

FIG. 5 shows a diagrammatic detail view of an exemplary
second embodiment of a locking arrangement with a control
clement 1n a release position.

DETAILED DESCRIPTION

The locking arrangement 1 shown in FIGS. 1, 2 and 3 has
a locking toothing (not shown), a locking pawl 2, a control
clement 3, a drive unit 4, a holding mechanism 5 and a safety
mechanism 6. The locking pawl 2 1s pivotable about a first
rotary axis 21 and can be brought optionally into engage-
ment with the locking toothing by means of the control
clement 3. The control element 3 can be moved via the drive
umt 4 mto a release position and a locking position. In the
locking position of the control element 3, the locking pawl
2 15 engaged with the locking toothing, causing a blocking
for example of a transmaission and/or drive train element (not
shown) of a motor vehicle. In the release position of the
control element 3, the locking pawl 2 1s out of engagement
with the locking toothing, whereby no blocking occurs for
example of a transmission and/or drive train element (not
shown) of a motor vehicle.

The drive unit 4 has an electric motor 10 and a spindle
drive 11. The spindle drive 11 comprises a threaded spindle
12 and a threaded nut 13. The threaded spindle 12 has a first
threaded spindle portion 22 and a second threaded spindle
portion 23. The threaded nut 13 of the spindle drive 11 1s
arranged on the threaded spindle 12 in the region of the
second threaded spindle portion 23. The threaded spindle 12
can be actuated by the electric motor 10 of the drive unit 4
into a locking rotary movement and a release rotary move-
ment, wherein because of the thread 24, the threaded nut 13
1s movable axially relative to the threaded spindle 12. Thus,
by means of a threaded spindle 12, using the spindle drive
11 a rotary motion 1s converted mto a linear motion. Such
drives are known as linear actuators. The term “axial”
describes a direction along or parallel to a longitudinal axis
20 of the threaded spindle 12 of the spindle drive 11.

The control element 3 1s hinged pivotably about a second
rotary axis 14 on the threaded nut 13 of the spindle drive 11.
The control element itself has an adjustment cone 27 and a
rod linkage 28. At a first end 29, the rod linkage 28 1s
attached pivotably to the threaded nut 13, and at a second
end 30 of the linkage, the adjustment cone 27 is arranged
axially movably along the linkage 28. The adjustment cone
277 1s guided axially movably in a recess 19 of the locking
pawl 2. Due to the at least partial guidance of the control
clement 3 on the locking pawl 2, the sensitivity of the
locking arrangement 1 to vibrations and/or mechanical
impacts 1s minimised in all positions, namely 1n the locking
position of the control element 3 and 1n the release position
of the control element 3. The adjustment cone 27 of the
control element 3 furthermore rests on a housing 31 of the
locking arrangement 1, and 1s held 1n position by means of
a third elastic element 32, here a third compression spring
32'; this arrangement enables the ratcheting of the locking
arrangement 1 (FIG. 3).

A locking rotary movement of the threaded spindle 12 of
the spindle drive 11 corresponds to a rotary movement of the
threaded spindle 12 about the longitudinal axis of the
threaded spindle 12 1n a first rotation direction. A release
rotary movement of the threaded spindle 12 of the spindle
drive 11 corresponds to a rotary movement of the threaded
spindle 12 about the longitudinal axis 20 of the threaded
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spindle 12 1n a second rotation direction, namely a rotation
direction opposite the first rotation direction.

The holding mechanism 5 of the locking arrangement 1 1s
configured such that 1t acts on the threaded nut 13 of the
spindle drive 11 of the drive unit 4, and thus causes the
control element 3 to be held 1n the release position and 1n the
locking position. The holding mechanism 5 has a holding
clement 16 which 1s pretensioned 1n a radial direction via a
second elastic element 15. The term “radial” describes a
direction perpendicular to the longitudinal axis 20 of the
threaded spindle 12 of the spindle drnive 11.

The holding element 16 of the holding mechamism 5 1s
formed from a hollow cylindrical element 25 and a ball
which can be received i the cavity of the cylindrical
clement 25, wherein the ball 26 i1s pretensioned radially 1n
the direction towards the threaded nut 13 by means of a
second compression spring 13" arranged 1n the cavity of the
cylindrical element 25. Here, the ball 26 1s held either by the
second compression spring 15' or by the positioning of the
cylindrical element 235 relative to the threaded nut 13.
Furthermore, the threaded nut 13 of the spindle drive 11
comprises on its outer casing a first holding recess 17 and a
second holding recess 17

By the engagement of the holding element 16 of the
holding mechamism 35 in the first holding recess 17 on the
outer casing of the threaded nut 13 of the spindle drive 11,
the threaded nut 13 can be held 1n the second position and
hence the control element 3 can be held in the release
position.

By the engagement of the holding element 16 of the
holding mechanism 5 1n the second holding recess 17' on the
outer casing ol the threaded nut 13 of the spindle drive 11,
the threaded nut 13 can be held 1n the first position and hence
the control element 3 can be held 1n the locking position.

When the threaded nut 13 1s transferred from the first
position to the second position or vice versa, the ball 26 of
the holding element 16 1s pressed against the force of the
second compression spring 15' into the cavity of the cylin-
drical element 25 of the holding element 16.

The safety mechanism 6 comprises an electromagnet 7, an
actuator 8 and a first elastic element 9. The safety mecha-
nism 6 serves to guarantee a reliable operation of the locking
arrangement 1, for example on partial failure of the drive
unit 4, 1.e. failure of the electric motor 10 of the drive unit
4. The electromagnet 7 of the satety mechanism 6 comprises
a ram 33, a coil 34 and a spring 35, wherein the spring 35
1s configured as a compression spring and—depending on
the desired function of the electromagnet 7—is arranged
such that the spring force of the spring acts downward, as for
example 1 FIG. 1, or upward, as for example in FIG. 2. The
function of the electromagnet 7 may be configured as
required. The ram 33 extends linearly 1n a direction towards
the longitudinal axis 20 of the threaded spindle 12, and
retracts linearly 1n a direction away from the longitudinal
axis 20 of the threaded spindle 12.

The actuator 8 of the satety mechanism 1s arranged axially
movably on the threaded spindle 12 1n the region of the first
threaded spindle portion 22, between the threaded nut 13 and
the electric motor 10. An arrangement of the safety mecha-
nism 6 parallel to the threaded spindle 12, 1.e. ofiset thereto,
1s also conceivable.

The actuator 8 of the safety mechanism 6 1s pretensioned
in a {irst actuator position by the first elastic element 9. The
first elastic element 9 1s configured as a first compression
spring 9' and presses the actuator 8 1n the axial direction
towards the threaded nut 13, whereby the threaded nut 13 of
the spindle drive 11 i turn can be moved into the first
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position by the actuator 8 and be held there by means of the
holding mechanism 5; as a result, the control element 3
moves ito the locking position because of the pivotable
connection between the threaded nut 13 and the control
clement 3.

It 1s also conceivable—as shown 1n FIG. 4—to provide as
a lirst elastic element 9 two compression springs arranged
parallel mside each other; 1n FIG. 4, these are the first
compression spring 9' and a fourth compression spring 36.
In this way, the installation space required for the locking
arrangement 1 1n the direction of the longitudinal axis 20 can
be reduced.

FIGS. 1 and 2 show a first embodiment of the locking
arrangement 1.

The spindle drive 11 of the drive unit 4, or more precisely,
the second threaded spindle portion 23, 1s configured not
self-inhibiting in the first embodiment shown 1n FIGS. 1 and

2. The threaded nut 13 of the spindle drive 11 1s configured

integrally. As a result of a locking rotary movement of the
threaded spindle 12, the threaded nut 13 moves relative to
the threaded spindle into a first position (to the left in
relation to FIGS. 1 and 2), and the control element 3 which
1s pivotably connected to the threaded nut 13 1s transferred
into the locking position. As a result of a release rotary
movement of the threaded spindle 12, the threaded nut 13
moves relative to the threaded spindle 1into a second position
(to the nght 1n relation to FIGS. 1 and 2), and the control
clement 3 which 1s pivotably connected to the threaded nut
13 1s transierred into the release position.

In FIG. 1, the actuator 8 of the safety mechanism 6 1s held
in a second actuator position against the force of the first
compression spring 9' by means of the electromagnet 7; the
threaded nut 13 of the spindle drive 11 1s held 1n the second
position via the holding mechanism 5, and the actuator 8 1s
in the second actuator position, wherein the actuator 8 is
held 1n the second actuator position against the force of the
first compression spring 9' by means of the electromagnet 7.
In the depiction 1n FIG. 1, the control element 3 1s therefore
in the release position. By actuating the electromagnet 7, 1n
the present case by actuating the ram 33 of the electromagnet
7, the actuator 8 can be transierred {from the second actuator
position shown 1n FIG. 1 into the first actuator position by
the force of the first compression spring 9', and hence the
control element 3 can be transferred into the locking posi-
tion.

In the locking arrangement 1 shown diagrammatically 1n
FIG. 1, the eclectromagnet 7 i1s for example normally
extended, 1.e. the safety mechanism 6 1s activated by pow-
ering the electromagnet 7. By powering the electromagnet 7,
or more precisely, the coil 34 of the electromagnet, the ram
33 of the electromagnet 7 1s retracted against the force of the
spring 35 configured as a compression spring. By the force
of the first compression spring 9', the actuator 8 1s trans-
ferred nto the first actuator position, whereby again the
threaded nut 13 1s moved 1n a locking rotary movement and
the control element 3 1s moved 1nto the locking position.

In the locking arrangement 1 shown diagrammatically 1n
FIG. 2, the clectromagnet 7 i1s for example normally
retracted, 1.¢. the safety mechanism 6 1s always activated on
a power lailure, namely an interruption in the power supply
to the electromagnet 7. By powering the electromagnet 7, or
more precisely the coil 34 of the electromagnet, the ram 33
of the electromagnet 7 1s extended against the force of the
spring 35 configured as a compression spring. In this case,
on a partial maltunction of the drive unit 4, the control
clement 3 1s 1n the locking position.




US 10,107,396 B2

7

If the actuator 8 1s 1n the first actuator position and hence
the control element 3 1s in the locking position, the actuator
8 of the safety mechanism 6 can be transferred into the
second actuator position, in which the control element 3 1s
in the release position, only by the movement of the threaded
nut 13 from the first position into the second position. A
movement of the threaded nut 13 from the first position nto
the second position takes place when the threaded spindle 12
1s actuated 1n a release rotary movement either by the

clectric motor 10 of the drive unit 4 or manually by means
of a mechanical device 18.

The control element 3, 1n addition to the drive unit 4, can
be moved manually from the locking position ito the
release position by means of the mechanical device 18, e.g.

a Bowden cable 18', as indicated diagrammatically in FIGS.

1 and 2.

The mechanical device 18 here acts on the threaded nut 13
of the spindle drive 11 and moves the threaded nut into the
second position, whereby the control element 3 1s trans-
ferred mto the release position because of the pivotable
connection between the threaded nut 13 and the control
clement 3.

FIG. 5 shows a second embodiment of the locking
arrangement 1. The spindle drive 11 of the drive unit 4, or
more precisely, the second threaded spindle portion 23, 1s
configured self-inhibiting 1n the second embodiment shown
in FIG. 5. The threaded nut 13 of the spindle drive 11 1s
formed 1in two pieces and comprises a first threaded nut
clement 37 and a second threaded nut element 38. The first
threaded nut element 37 1s connected actively for drive
purposes to the threaded spindle 12 via a thread. The second
threaded nut element 38 1s arranged rotationally fixedly but
axially displaceably on the first threaded nut element 27. The
control element 3 1s hinged pivotably about a second rotary
axis 14 on the second threaded nut element 38 of the
threaded nut 13 of the spindle drive 11.

As a result of a locking rotary movement of the threaded
spindle 12, the first threaded nut element 37 of the threaded
nut 13 moves into a first position (to the left 1n relation to
FIG. 5) relative to the threaded spindle 12; the first threaded
nut element 37 here carries with 1t the second threaded nut
clement 38, and the control element 3 which 1s pivotably
connected to the second threaded nut element 38 of the
threaded nut 13 1s transierred 1nto the locking position.

As a result of a release rotary movement of the threaded
spindle 12, the first threaded nut element 37 of the threaded
nut 13 moves 1nto a second position (to the right 1n relation
to FIG. 5) relative to the threaded spindle 12; the control
clement 3 which i1s pivotably connected to the second
threaded nut element of the threaded nut 13 1s transierred
into the release position.

In FIG. 5, the actuator 8 of the safety mechanism 6 1s held
in a second actuator position against the force of the first
compression spring 9' by means of the electromagnet 7; the
threaded nut 13 of the spindle drive 11 1s held 1n the second
position via the holding mechanism 5, and the actuator 8 1s
in the second actuator position, wherein the actuator 8 is
held 1n the second actuator position against the force of the
first compression spring 9' by means of the electromagnet 7.
In the depiction 1n FIG. 5, the control element 3 is therefore
in the release position. By actuating the electromagnet 7, 1n
the present case by actuating the ram 33 of the electromagnet
7, the actuator 8 can be transferred from the second actuator
position shown 1n FIG. 5 into the first actuator position by
the force of the first compression spring 9', and hence the
control element 3 can be transierred to the locking position.
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In the locking arrangement 1 shown diagrammatically 1n
FIG. 5, the electromagnet 7 i1s for example normally

extended, 1.e. the safety mechanism 6 1s activated by pow-
ering the electromagnet 7. By powering the electromagnet 7,
or more precisely, the coil 34 of the electromagnet, the ram
33 of the electromagnet 7 1s retracted against the force of the
spring 35 configured as a compression spring. By the force
of the first compression spring 9', the actuator 8 1s trans-
ferred into the first actuator position, whereby again the
second threaded nut element 38 of the threaded nut 13 1s
moved axially on the first threaded nut element 37 of the
threaded nut 13, and the control element 3 moves into the
locking position.

The configuration 1n which the electromagnet 7 1s for
example normally retracted and 1n which consequently the
safety mechanism 6 1s always activated on a power failure,
1.¢. an mterruption of the power supply to the electromagnet
7, 1s also conceivable 1n the second embodiment of the
locking arrangement. Here, by powering the electromagnet
7, or more precisely, the coil 34 of the electromagnet, the
ram 33 of the electromagnet 7 1s extended against the force
of the spring 35 configured as a compression spring. In this
case, on a malfunction of the drive unmit 4, the control
clement 3 1s 1n the locking position.

If the actuator 8 1s 1n the first actuator position and hence
the control element 3 1s 1n the locking position, the actuator
8 of the safety mechanism 6 can be transferred into the
second actuator position, in which the control element 3 1s
in the release position, only by the movement of the threaded
nut 13 from the first position into the second position, or
more precisely the movement of the second threaded nut
clement 38 from the first position into the second position.
A movement of the second threaded nut element 38 of the
threaded nut 13 from the first position ito the second
position takes place when the threaded spindle 12 1s actuated
in a release rotary movement either by the electric motor of
the drive umt 4 or manually by means of a mechanical
device 18.

The control element 3, 1n addition to the drive unit 4, can
be moved manually from the locking position into the
release position by means of the mechanical device 18, e.g.
a Bowden cable 18', as indicated diagrammatically 1in FIGS.
1 and 2.

The mechanical device 18 here acts on the second
threaded nut element 38 of the threaded nut 13 of the spindle
drive 11 and moves the second threaded nut element 38 of
the threaded nut 13 into the second position, whereby the
control element 3 1s transierred into the release position
because of the pivotable connection between the second
threaded nut element of the threaded nut 13 and the control
clement 3.

Due to the two-part design of the threaded nut 13, the
safety mechanism 6 1s decoupled from the main actuation
path of the locking arrangement 1, and it 1s possible to
transier the control element 3 into a locking position even on
a complete blockade of the threaded spindle 12 of the
spindle drive 11.

LIST OF REFERENCE SIGNS

1 Locking arrangement

2 Locking pawl

3 Control element

4 Drive unit

5 Holding mechanism
6 Safety mechanism
7 Electromagnet
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8 Actuator

9 First elastic element

9' First compression spring

10 Electric motor

11 Spindle drive

12 Threaded spindle

13 Threaded nut

14 Second rotary axis

15 Second elastic element

15" Second compression spring

16 Holding element

17 First holding recess

17" Second holding recess

18 Mechanical device

18' Bowden cable

19 Recess

20 Longitudinal axis (of threaded spindle)
21 First rotary axis

22 First threaded spindle portion

23 Second threaded spindle portion

24 Thread

25 Cylindrical element
26 Ball
27 Adjustment cone

28 Rod linkage

29 First end (of linkage)

30 Second end (of linkage)

31 Housing (of locking arrangement)
32 Third elastic element

32' Third compression spring

33 Ram

34 Coil

35 Spring

36 Fourth compression spring

3’7 First threaded nut element

38 Second threaded nut element

The 1nvention claimed 1s:

1. A locking arrangement for a transmission of a motor
vehicle, comprising:

a locking toothing;

a locking pawl, wherein the locking pawl 1s pivotable

about a first rotary axis;

a conftrol element, wherein the locking pawl can be
brought mto and out of engagement with the locking
toothmg via the control element;

a drive unit, wherein the control element can be brought
by means of the drive umt into a release position and a
locking position;

a holding mechanism wherein the control element can be
held by means of the holding mechanism in the release
position and 1n the locking position;

a safety mechanism comprising an electromagnet, an
actuator and a first elastic element, wherein the actuator
1s pretensioned 1n a first actuator position by the first
clastic element and can be held 1n a second actuator
position by the electromagnet;

wherein the drive unit comprises an electric motor and a
spindle drive;

wherein the spindle drive comprises a threaded spindle
and a threaded nut, wherein the threaded spindle can be
actuated by the electric motor into a locking rotary
movement and a release rotary movement, and wherein
the threaded nut 1s axially movable relative to the
threaded spindle;

wherein the control element 1s hinged on the threaded nut
so as to be pivotable about a second rotary axis;
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wherein the holding mechanism 1s configured such that 1t
acts on the spindle drive of the drive unit to hold the
control element in the release position and in the
locking position;
wherein the holding mechanism 1s configured such that 1t
acts on the threaded nut of the spindle drive; and
wherein the holding mechanism comprises a holding
clement pretensioned 1n a radial direction by a second
clastic element, and the threaded nut of the spindle
drive has on 1ts outer casing two peripheral holding
recesses, namely a first holding recess and a second
hol dmg recess, and wherein the control element can be
held 1n the release position by engagement of the
holding e¢lement in the first holding recess of the
threaded nut, and can be held in the lockmg position by
engagement of the holding element in the second
holding recess of the threaded nut.

2. The locking arrangement according to claim 1 wherein
the actuator of the safety mechanism 1s arranged axially
movably on the threaded spindle of the spindle dnive,
substantially between the electric motor and the threaded
nut.

3. The locking arrangement according to claim 1, wherein
the threaded nut 1s formed 1n at least two pieces, namely
comprising a {first threaded nut element and a second
threaded nut element.

4. The locking arrangement according to claim 1, wherein
the control element, 1n addition to the drive unit, can be
moved manually into the release position via a mechanical
device.

5. The locking arrangement according to claim 1, wherein
the control element of the locking arrangement 1s guided at
least partially 1n a recess of the locking pawl.

6. A locking arrangement for a transmission of a motor
vehicle, comprising:

a locking toothing;

a locking pawl pivotable about a first rotary axis;

a control element, wherein the locking pawl can be
brought into and out of engagement with the locking
toothing via the control element;

a drive unit, wherein the control element can be brought
by means of the drive unit into a release position and a
locking position, wherein the drive unit comprises an

clectric motor and a spindle drive having threaded
spindle and a threaded nut, wherein the threaded
spindle can be actuated by the electric motor nto a
locking rotary movement and a release rotary move-
ment, and wherein the threaded nut 1s axially movable
relative to the threaded spindle;

a holding mechanism, wherein the control element can be
held by means of the holding mechanism 1n the release
position and 1n the locking position; and

a safety mechanism comprising an electromagnet, an
actuator and a first elastic element, wherein the actuator
1s pretensioned 1n a first actuator position by the first
clastic element and can be held 1n a second actuator
position by the electromagnet, wherein the actuator of
the safety mechanism 1s arranged axially movably on
the threaded spindle of the spindle drive, substantially
between the electric motor and the threaded nut.

7. The locking arrangement according to claim 6, wherein
the control element 1s hinged on the threaded nut so as to be
pivotable about a second rotary axis.

8. The locking arrangement according to claim 7, wherein
the holding mechanism 1s configured such that it acts on the
spindle drive of the drive unit to hold the control element 1n
the release position and in the locking position.
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9. The locking arrangement according to claim 8, wherein
the holding mechanism 1s configured such that 1t acts on the
threaded nut of the spindle drive.

10. The locking arrangement according to claim 9,
wherein the holding mechanism comprises a holding ele-
ment pretensioned 1n a radial direction by a second elastic
clement, and the threaded nut of the spindle drive has on 1ts
outer casing two peripheral holding recesses, namely a first
holding recess and a second holding recess, and wherein the
control element can be held 1n the release position by
engagement of the holding element 1n the first holding recess
of the threaded nut, and can be held 1n the locking position
by engagement of the holding element 1n the second holding,
recess ol the threaded nut.

11. The locking arrangement according to claim 6,
wherein the threaded nut 1s formed 1n at least two pieces,
namely comprising a {irst threaded nut element and a second
threaded nut element.

12. The locking arrangement according to any claim 6,
wherein the control element, 1n addition to the drive unit, can
be moved manually 1nto the release position via a mechani-
cal device.

13. The locking arrangement according to claim 6,
wherein the control element of the locking arrangement 1s
guided at least partially in a recess of the locking pawl.
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